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ROTARY MOWER 

The present invention relates to the general technical 
field of agricultural machinery, and in particular to 
5 the field of machines of the mower or mower- conditioner 
type. 

More precisely, the present invention relates to a 
cutting device of a rotary cutting machine, said 
10 cutting device comprising: 

- a gearbox consisting of an upper part, a lower part 
and a front piece, said front piece having a 
thickness greater than the thickness of said upper 

15 part, 

- at least one guide bearing connected to said gearbox 



2 0 - at least one cutting member connected to said gearbox 

by means of said guide bearing, said cutting member 
being driven in rotation during work about an 
upwardly directed axis . 

25 Document EP 0 965 258 Al describes such a cutting 
device. This known cutting device comprises a gearbox 
consisting of an upper part, a lower part and a front 
piece. The upper part is achieved by means of a metal 
sheet fitted at the rear with a fold directed 

3 0 90 degrees downward. The lower part is achieved by 

means of another relatively flat metal sheet. For its 
part, said front piece has the shape of a semi -cylinder 
whose rounded portion is directed forward. At the rear 
of said gearbox, the upper part and the lower part are 
35 directly connected to one another by welding. The upper 
part and the lower part are also connected together by 
welding at the front of said gearbox but via the front 
piece. As a general rule with the prior art cutting 
devices, said upper part is relatively thin, the order 



by means of assembly elements, and 
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of magnitude being 2 to 5 mm approximately, in order 
not to overly increase the mass of said gearbox. In an 
also quite common procedure, the thickness of the metal 
sheet of the lower part is substantially equal to the 
5 thickness of the metal sheet of the upper part. 
However, said front piece constitutes a solid element 
whose thickness is much greater than the thickness of 
said upper and lower parts . 

10 This known cutting device also comprises a cutting 
member connected in pivoting manner to said gearbox by 
means of a guide bearing. To do this, the guide bearing 
mainly comprises a casing furnished with bearings, said 
bearings guiding in rotation a drive shaft about an 

15 upwardly directed axis. The upper end of said drive 
shaft is rigidly connected to said cutting member. The 
lower end of said drive shaft extends inside said 
gearbox in which it is rigidly connected to a 
gearwheel. During work, this gearwheel is intended to 

20 drive the cutting member in rotation about said 
upwardly directed axis. In a manner known to those 
skilled in the art, this rotary motion of the cutting 
member allows the latter to cut a standing product, 
such as grass for example. 

25 

In this prior document, the casing is rigidly and 
removably connected to said gearbox by means of 
assembly elements, more precisely by threaded rods 
anchored in the upper part of said gearbox. These 
3 0 threaded rods are intended to pass through a hole 
provided in said casing, then to receive a nut. The 
tightening of the nut thus makes it possible to flatten 
said casing against said upper part of the gearbox. 

35 This known cutting device nevertheless comprises a 
certain number of drawbacks. 

Specifically, the tightening torque applied to the nut, 
even yet the loosening torque when there is seizing, 
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applies a strong torsion stress to the connection 
between the assembly element and the gearbox. This 
connection between the assembly element and the gearbox 
also sustains a strong pulling stress from the force of 
5 tightening said nut but also from the shocks sustained 
by the cutting member during work. Since said assembly 
elements are anchored in a part of a relatively thin 
thickness, the combination of these two types of stress 
generates extremely high strains at the interface 
10 between the assembly element and the gearbox. During 
work, these strains risk even exceeding the admissible 
limits in the event of said cutting member encountering 
an obstacle. The risks of breaking this connection are 
therefore considerable. 

15 

In addition, the rigidity of the connection between the 
casing and the gearbox is relatively weak due to the 
reduced thickness of the part of said gearbox 
supporting said casing. The forces sustained by the 

2 0 cutting member during work therefore risk causing an 

excessive change in the orientation of the drive shaft. 
Since the cutting member is operating immediately 
adjacent to the gearbox, a change in the orientation of 
the drive shaft may, in some circumstances, cause an 
25 interference between said cutting member and said 
gearbox. Such a deviation of the drive shaft also 
causes deterioration in the alignment of the gearwheel, 
hence a reduction in the quality of its engagement. 
Finally, this lack of rigidity may even be the origin 

3 0 of a fatigue breakage of said upper part of the 

gearbox . 

The present invention advantageously proposes to 
improve the attachment of said guide bearing on said 
35 gearbox in order to reduce or even remove the drawbacks 
of the prior art . 

Accordingly, the cutting device of the present 
invention is characterized in that at least one 
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assembly element intended to connect said guide bearing 
to said gearbox is anchored in said front piece of 
increased thickness. 

5 Thus the interface between the assembly element and the 
gearbox is advantageously increased. The various forces 
sustained by the assembly element therefore generate 
much lighter strains at this interface. The risks of 
tearing out the assembly element are consequently 
10 greatly reduced. 

In addition, the shocks sustained by the cutting member 
during work are now transmitted to the piece of 
increased thickness. There is therefore a better 
15 distribution of the strains and a greater rigidity in 
the connection between the casing and the gearbox. The 
various risks associated with an excessive movement of 
the drive shaft are therefore equally greatly reduced. 

20 Other features of the invention, to be considered 
separately or in all their possible combinations, will 
also appear in the following description of a 
nonlimiting exemplary embodiment of the invention 
depicted in the appended drawings in which: 

25 

- figure 1 represents, seen from above, an agricultural 
machine according to the invention, 

- figure 2 represents, seen from above, a part of the 
cutting device of the agricultural machine of 

3 0 figure 1, 

- figure 3 represents, seen in section along the arrow 
3 and on an another scale, the cutting device of 
figure 2, 

- figure 4 represents, seen in partial section along 
35 the arrow 4 and on another scale, the cutting device 

of figure 2, 

- figure 5 represents an enlargement of a central part 
of the assembly element of figure 4 . 



Figure 1 represents, seen from above, an agricultural 
mower (1) according to the present invention. Said 
mower (1) is hitched to a driving vehicle (2) which 
pulls it in a line and a direction of travel indicated 
5 by the arrow (3) . In the rest of the description, the 
following concepts "front" and "rear", "in front of" 
and "behind" are defined in relation to the direction 
of travel (3) and the concepts "right" and "left" are 
defined when looking at said mower (1) from the rear in 
10 the direction of travel (3) . 

In a manner known by those skilled in the art, said 
mower (1) comprises a cutting device (4) intended to 
cut a standing product such as grass for example. Said 
15 mower (1) also comprises a frame (5) making it possible 
to connect said cutting device (4) to said driving 
vehicle (2) . 

In the exemplary embodiment shown in figure 1, said 

20 agricultural mower (1) is of the rear mounted type. 
Thus one end of said frame (5) is intended to be 
hitched to a three-point hitch (6) placed at the rear 
of said driving vehicle (2) . However, the other end of 
said frame (5) is attached to said cutting device (4) 

25 by means of an articulation. Said frame (5) 
advantageously makes it possible to move said cutting 
device (4) from a substantially horizontal working 
position, as shown in figure 1, to a transport position 
(not shown) and vice versa. Preferably, said frame (5) 

3 0 comprises a suspension device (7) intended during work 
to transfer at least part of the weight of said cutting 
device (4) to said driving vehicle (2) . Advantageously, 
said suspension device (7) also allows said cutting 
device (4) to follow the irregularities of the ground 

35 independently of the position of said driving vehicle 
(2) . Such a frame (5) of a mower (1) is well known to 
those skilled in the art, so it will not be described 
further . 



The cutting device (4) according to the present 
invention comprises a gearbox (8) , at least one cutting 
member (9) , and at least one guide bearing (10) 
intended to connect in pivoting manner said cutting 
5 member (9) to said gearbox (8) . During work, said 
gearbox (8) rests at least partially on the ground, 
transverse to said direction of travel (3) . In a manner 
known to those skilled in the art, said gearbox (8) 
rests on the ground advantageously by means of skids 

10 (43) shown in figure 1. Said cutting member (9) for its 
part is placed above said gearbox (8) . In addition, 
said cutting member (9) is driven in a direction of 
rotation (11) about an upwardly directed axis (12) . In 
the exemplary embodiment shown in the figures, said 

15 cutting device (4) more precisely comprises six cutting 
members (9) connected to said gearbox (8) by means of a 
respective guide bearing (10) . Each cutting member (9) 
is driven in rotation about a respective axis (12) and 
in a respective direction (11) . Preferably, said 

2 0 cutting members (9) are aligned on a straight line and 

arranged in one and the same extension plane. 

In a manner known to those skilled in the art, this 
rotary motion of said cutting member (9) , at high 
25 speed, approximately 3000 revolutions per minute, 
allows the latter to cut said standing product. 

Specifically, in the exemplary embodiment depicted more 
precisely in figures 1 and 3, said cutting member (9) 

3 0 advantageously comprises a support (13) and two cutting 

elements (14) . Said support (13) extends in a plane 
substantially perpendicular to said axis of rotation 
(12) . Said cutting elements (14) are connected to the 
periphery of said support (13) , on either side of said 
35 axis of rotation (12) . Preferably, said support (13) 
has an oval shape and said cutting elements (14) are 
advantageously arranged at the ends of a large diameter 
of said oval shape. Since said cutting member (9) is 
driven in rotation during work, said cutting elements 



- 7 - 



(14) therefore describe circles (15) about said axis of 
rotation (12) . The great speed of movement thus 
achieved by said cutting elements (14) allows the 
latter to cut said standing product by impact . 

5 

To connect said cutting member (9) pivotingly to said 
gearbox (8) , said guide bearing (10) comprises a casing 
(16) and a shaft (17) . Said shaft (17) is guided in 
rotation about said axis (12) by any means known to 

10 those skilled in the art. Thus, as shown in figure 3, 
the connection between said shaft (17) and said casing 
(16) is advantageously achieved by a bearing (18) . 
Preferably, the longitudinal axis of said shaft (17) 
merges with said upwardly directed axis (12) . The upper 

15 end of said shaft (17) is furnished with a driving 
element (19) intended to be rigidly connected to said 
cutting member (9) . In the exemplary embodiment 
depicted in the figures, said driving element (19) is 
more precisely connected to said support (13) . With 

2 0 preference, the connection between said driving element 

(19) and said support (13) is achieved according to a 
removable manner, for example by means of screws (2 0) 
visible in figure 3. Said cutting member (9) may thus 
be easily replaced if necessary. 

25 

In the exemplary embodiment depicted in the figures and 
advantageously, said guide bearing (10) also makes it 
possible to drive said cutting member (9) in rotation 
about said axis (12) during work. To do this, the lower 

3 0 end of said shaft (17) is intended to be connected to a 

transmission member (21) . The implementation of this 
drive will be described later in greater detail . 

For its part, said casing (16) is rigidly connected to 
3 5 said gearbox (8) . In a particularly advantageous 
manner, the connection between said casing (16) and 
said gearbox (8) is achieved according to a removable 
manner by means of assembly elements (29) . The whole of 
said guide bearing (10) , which consists of the casing 
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(16) , the shaft (17) , the driving element (19) and the 
transmission member (21) , may thus be easily replaced 
if necessary. 

5 According to the present invention, said gearbox (8) 
consists of an upper part (26) , a lower part (27) and a 
front piece (28) . The thickness of said front piece 
(2 8) is greater than the thickness of said upper part 

(26) . 

10 

In the exemplary embodiment depicted more precisely in 
figures 3 and 4, said upper part (26) is made of a 
metal sheet which advantageously extends along the 
whole length of the cutting device (4) . For its part, 
15 said lower part (27) is made of another metal sheet, 
which equally extends along the whole length of the 
cutting device (4) . Generally, the thickness of said 
upper part (26) and the thickness of said lower part 

(27) are each less than 10 millimeters. Preferably, 
20 each of said thicknesses lies between 2 and 

5 millimeters so that the mass of said gearbox is not 
excessive. In the exemplary embodiment depicted in 
figures 3 and 4, said upper part (26) and said lower 
part (27) have the same thickness. 

25 

The section of said front piece (28) is much greater, 
however. Thus, in the light of the sectional drawings 
of figures 3 and 4, the height and width of said 
section are, as an indication, both greater than 

30 10 millimeters. Said front piece (28) is a solid piece 
advantageously obtained with the aid for example of a 
casting process or a forging process. The section, 
preferably the width, of said front piece (28) may 
therefore vary along said gearbox (8) in such a manner 

35 as to be greater at the most stressed locations. The 
great inertia of said front piece (28) contributes 
considerably to the rigidity of said gearbox (8) . 
Preferably, said front piece (28) is also intended to 
support said skids (43) by means of which said gearbox 
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(8) rests at least partially on the ground during work. 
The shocks sustained by said skids (43) during work are 
thus advantageously transmitted to the solid piece of 
said gearbox (8) and therefore better to absorb. 

5 

In the exemplary embodiment depicted in the figures, 
said upper part (26) and said lower part (27) are 
joined together at the front of said gearbox (8) by 
means of said front piece (28) . However, at the rear of 

10 said gearbox (8) , said upper part (26) directly joins 
said lower part (27) . To do this, said upper part (26) 
is folded downward at the rear. The connection between 
the various elements forming said gearbox (8) , that is 
to say said upper part (26) , said lower part (27) and 

15 said front piece (28) , is advantageously achieved by 
welding. 

Preferably and as seen more particularly in figure 2, 
the length of said gearbox (8) consists of several 
20 front pieces (28) placed contiguously. Each front piece 
(28) taken individually extends substantially over the 
distance separating two consecutive cutting members 

(9) . Said front pieces (28) being relatively small, the 
manufacturing of the latter particularly by casting or 

25 by forging is therefore easier. 

It will be noted that for reasons of clarity, many 
elements have not been depicted in figure 2 , in 
particular said skids (43) and said cutting members 
30 (9) . 

As shown in figure 1, said cutting members (9) are 
driven from the power -take -off of said driving vehicle 
(2) . To do this, said mower (1) comprises in particular 
35 a telescopic transmission shaft with universal joints 
(22) , a pulley-belt system (23) and an angled 
transmission gearbox (24) . As seen in figure 2, the 
rotary motion is then distributed to the various 
cutting members (9) with the aid of intermediate gears 
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(25) . The transmission member (21) of said guide 
bearings (10) is thus in this example achieved by means 
of a gearwheel. It will be noted that in figure 2, said 
intermediate gears (25) and said gearwheels (21) have 
5 been shown in cutaway. 

Additionally with reference to figure 3, said 
intermediate gears (25) and said gearwheels (21) engage 
with one another inside said gearbox (8) . These 

10 transmission elements being splash-lubricated, said 
gearbox (8) is therefore preferably sealed. In the 
exemplary embodiment depicted, the sealing between the 
various elements constituting said gearbox (8) is 
obtained by said welding. The lateral ends of said 

15 gearbox (8) are closed off by means of plates which are 
also connected in sealed manner by means of a weld for 
example . 

Said upper part (26) advantageously comprises an 
2 0 opening allowing the at least partial insertion of said 
guide bearing ( 10 ) , particularly of said gearwheel 
(21) , inside said gearbox (8) . This opening also makes 
it possible to center said casing (16) with respect to 
said ad j acent intermediate gears (25). The seal ing 
25 between said gearbox (8) and said casing (16) is 
achieved by any means known to those skilled in the 
art, such as an O-ring for example. 

Other manners of producing said gearbox (8) are 
30 possible without nevertheless departing from the 
present invention. 

Thus, according to an exemplary embodiment not 
depicted, said upper part (26) and said lower part (27) 
35 are joined at the rear of said gearbox (8) via an 
intermediate piece. 

According to another exemplary embodiment not depicted, 
said upper part (26) and said lower part (27) are made 
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from one and the same metal sheet . At the rear of said 
gearbox (8) # this metal sheet is folded at 180 degrees 
so as to delineate the shape of a "U n the opening of 
which is oriented toward the front of said gearbox (8) . 

5 

According to yet another exemplary embodiment not 
depicted, said upper part (26) and said lower part (27) 
are joined directly at the front of said gearbox (28) . 
In such a case, said front piece (28) may not 
10 contribute to closing off the cavity formed by said 
gearbox (8) . On the contrary, said front piece (28) 
remains connected by welding to said upper part (26) 
and/or to said lower part (27) . 

15 The cutting device (4) of the present invention is 
remarkable due to the fact that at least one of said 
assembly elements (29) intended to connect said guide 
bearing (10) to said gearbox (8) is anchored in said 
front piece (28) of increased thickness- That is to say 

20 that the traction and/or torsion forces sustained by 
said assembly element (29) are transmitted to said 
front piece (28) . 

In the exemplary embodiment depicted more particularly 
25 in figure 4, said assembly element (29) anchored in 
said front piece (28) is produced by means of a pin 
(3 0) . In a manner known to those skilled in the art, 
said pin (30) comprises a first threaded part (31) and 
a second threaded part (32) . Said first threaded part 
3 0 (31) is intended to be screwed into a tapping (33) made 
in said front piece (28) . For its part, said second 
threaded part (32) is intended to pass through a hole 

(35) made in said casing (16) then to receive a nut 

(36) . By tightening said nut (36) , said casing (16) is 
35 flattened against said gearbox (8) in order to produce 

a rigid connection. Since said front piece (2 8) has a 
greater thickness, the length of insertion (34) of said 
first threaded part (31) is relatively great. As a 
result, the connection between said pin (30) and said 
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gearbox (8) may transmit a greater force and torque 
without risk of breakage. Said casing (16) and hence 
said guide bearing (10) are connected more firmly to 
said gearbox (8) . Furthermore with the present 
5 invention, the shocks sustained by said cutting member 
(9) are absorbed by said front piece (28) via said 
guide bearing (10) and said pin (3 0) . Since said front 
piece (28) is a solid piece and therefore of greater 
rigidity, the peaks of force due to the shocks are 

10 better distributed in said gearbox (8) . Besides, thanks 
to this greater rigidity of the connection between said 
casing (16) and said gearbox (8) , said axis of rotation 
(12) moves distinctly less during the shocks. In the 
light of figure 3, the risk of interference between 

15 said cutting member (9) and for example the rear of the 
upper part (26) of said gearbox (8) are therefore 
greatly diminished. In addition, a lesser movement of 
said axis of rotation (12) following the shocks 
generates a lesser misalignment of said corresponding 

20 gearwheel (21) . The possible increase in the stresses 
at the engagement between said gearwheel (21) and the 
adjacent intermediate gear (25) is consequently 
attenuated. 

25 In the exemplary embodiment shown in the figures, said 
upper part (26) partially covers the top of said front 
piece (28) . Thus said upper part (26) additionally 
comprises a hole to allow said pin (30) to reach said 
front piece (28) . Nevertheless to ensure the tightness 

3 0 of said gearbox (8), said pin (30) advantageously 
supports an O-ring (37) . As a result, in the light of 
figure 5, said pin (30) comprises a collar (38) 
arranged between said first threaded part (31) and said 
second threaded part (32) . Between said collar (38) and 

35 said first threaded part (31) , said pin (30) also 
comprises a shoulder (39) . With reference to figure 4, 
when said pin (3 0) is installed, said first threaded 
part (31) is screwed into said tapping (33) until 
contact is obtained between said shoulder (3 9) and said 
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front piece (28) . To this end, the diameter of said 
collar (38) is advantageously less than the diameter of 
the hole made in said upper part (26) . Said O-ring (37) 
is thus slightly flattened between said collar (38) and 
5 said front piece (28) . The lubricant present in said 
gearbox (8) may therefore not escape along said tapping 
(33) . Said O-ring (37) is also slightly flattened 
between said shoulder (39) and said upper part (26) . 
Any outflow of lubricant between said upper part (26) 

10 and said pin (30) is therefore also prevented. During 
dismounting, said nut (36) is loosened and then 
released from said second threaded part (32) . Said 
first threaded part (31) advantageously remains 
anchored in said front piece (28) . Any risk of loss of 

15 said O-ring (37) is therefore removed. 

It will also be noted that for reasons of clarity, said 
O-ring (37) has been shown only partially in figure 5. 
In addition, said O-ring (37) has been shown in its 
20 slightly flattened form. 

In the exemplary embodiment shown more precisely in 
figure 2, each guide bearing (10) is connected to said 
gearbox (8) by means of two pins (30) . Said pins (30) 

25 are placed at the front and on either side of said 
corresponding axis of rotation (12) . The securing of 
said guide bearings (10) is therefore further improved. 
In addition, each guide bearing (10) also comprises a 
third assembly element (29) placed behind and in the 

3 0 extension of said corresponding axis of rotation (12) . 
Now in the light of figure 3, said third assembly 
element (29) is achieved by means of a screw (40) . In 
sequence, said screw (40) passes through said lower 
part (27) , a spacer (41) , said upper part (26) , said 

3 5 casing (16) and a nut (42) . Also provided is a seal on 
the one hand between said spacer (41) and said upper 
part (26) , and on the other hand between said spacer 
(41) and said lower part (27) . These seals are achieved 
by means of O-rings. 
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Other methods of achieving said assembly element (29) 
anchored in said front piece (28) are possible without, 
nevertheless, departing from the present invention. 

5 

Thus, according to an exemplary embodiment not shown, 
said assembly element (29) anchored in said front piece 
(28) is achieved by means of a screw whose thread is 
engaged in said front piece (28) . 

10 

In another exemplary embodiment, this screw passes from 
bottom to top through said front piece (28) . The head 
of this screw is advantageously engaged in a matching 
shape provided in said front piece (28) in order to 
15 prevent said screw from rotating. The thread of the 
screw passes through a hole made in said casing (16) to 
receive a nut (36) . 

According to another exemplary embodiment not shown, 
20 said assembly element (29) anchored in said front piece 

(28) is achieved by means of a threaded rod rigidly 
attached in said front piece (28) by means of a weld 
for example. This threaded rod also passes through said 
casing (16) to receive a nut (36) . 

25 

In yet another exemplary embodiment, said upper part 
(26) does not cover the top of said front piece (28) . 
Thus, at least in the zone of said assembly element 

(29) , said casing (16) rests directly on said front 
30 piece (28) . 

The mower (1) and the cutting device (4) which have 
just been described are only one example which in no 
circumstances may limit the field of protection defined 
35 by the following claims. 

Specifically, the number and shape of said cutting 
members (9) may be different from those shown in the 
figures . 
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The transmission of the rotary motion to said cutting 
members (9) may also be achieved by any other means 
known to those skilled in the art, such as a chain for 
example . 

In addition, the cutting device (4) according to the 
present invention may very well be fitted to a mower of 
the trailed type or a self-propelled mower. 



